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• RCA reduces the compressive strength and elastic modulus 
• For heavily reinforced panels subject to shear, RCA:
o Does not appear to affect strength or overall shear stress-strain response
o Cracking is earlier, but same post-cracking stiffness
o Post-yielding and peak ductility are somewhat lower and concrete crushing
• Influence of reinforcement:
o ↑ transverse reinforcement, ↑ post-elastic stiffness and overall shear strength
o For heavily reinforced panels, concrete crushing dominates failures
o With low or no transverse reinforcement, panel fails due to aggregate interlock at crack. 
RAC and NAC have similar failures.
This work was completed in collaboration with Huan Zhang (Harbin Institute of Technology, China) and Dawn Lehman, 
Paolo Calvi, and Charles Roeder (Univ. of Washington).
Significant construction and demolition waste (CDW) 
generated annually, approximately: (1) 123 million tons in 
the US1 and (2) 200 million tons in China2. 
→ Opportunity to use CDW to produce recycled concrete 
aggregate (RCA) to preserve natural resources and reduce 







Effect of Recycled Concrete Aggregate on 
Shear Behavior of Reinforced Concrete Panels
Katie Kuder
Department of Civil and Environmental Engineering
Recycled Concrete Aggregate (RCA)
Aggregates
Base Mix: 205 kg/m3 water, 380 kg/m3 cement, 992 kg/m3 NCA, 767 kg/m3 sand (w/c = 0.54)
With 100% RCA, f’c ↓ 15%, fspt ↓ 15%, Ec ↓ 15%
Parameters
Specimen Layout and Instrumentation
 Pressure transducer 
for the load
 Optotrak/LVDT for 
strain on front/back 
surface
 Crack width was 
measured
 Subjected to 
monotonically 
increasing pure shear
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